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(54) FILAMENT EXCELLENT IN FLAME RETARDANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyester 
filament excellent in mechanical characteristics and 
elastic recovery as well as flame retardance, heat 
resistance, weather resistance and creep characteristic. 
SOLUTION: This filament excellent in flame retardance 
comprises a thermoplastic polyester containing an 
aromatic dicarboxylic acid as a main acid component, an 
aliphatic and/or alicyclic dihydroxy compound as a main 
glycol component and 500-50,000 ppm phosphorus 
compound represented by the following general formula 
(I) [wherein R1 and R2 are each a monovalent ester- 
forming functional group; R3 and R4 are same or 
different groups and each represent hydrogen atom, a 
halogen atom, a 1-10C hydrocarbon group; A is a 
divalent or trivalent organic residue; n1 and n2 are each 
an integer of 0-4; N is an integer of ^2], 
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[Claim(s)] 

[Claim 1] The filament excellent in the fire retardancy which uses aromatic series dicarboxylic 
acid as a main acid component, uses the dihydroxy compound of aliphatic series and/or an 
alicycle group as a main glycol component, and is characterized by consisting of a thermoplastic 
polyester system polymer which comes to contain 500-50000 ppm of phosphorus compounds 
further shown by the following general formula (I). 
[Formula 1] 



(R3)al (R4)o2 



(n 




or [ however, / that the ester moldability functional group of monovalence, and R3 and R4 are 
the same the inside Rl and R2 of a formula ] - or it is a different radical and a hydrogen atom, a 
halogen atom, the hydrocarbon group of carbon numbers 1-10, and A express bivalence or 
trivalent organic residue, respectively, nl and n2 express the integer of 0-4, respectively, and n 
expresses two or more integers. 

[Claim 2] The filament excellent in the fire retardancy according to claim 1 characterized by 
showing a phosphorus compound by the following general fomiula (II). 
[Formula 2] 

^ V. 

o=p— o 
I 

CH2 

HOCH2CH20-^OCCHCH2COOCH2CH2^ H 



(n expresses two or more integers among a formula.) 

[Claim 3] The filament excellent in the fire retardancy according to claim 1 characterized by for 
whenever [ breaking extension ] being 60% or more, and for breaking strength being 0.5 or 
more g/d, and the expanding recovery factor after 10% expanding in 80 degrees C being 80% or 
more. 

[Claim 4] The filament excellent in the fire retardancy iaccording to claim 1 characterized by 
carbon black coming to contain 0.1% of the weight or more in a thermoplastic polyester system 



polymer. 

[Claim 5] The filament exceUent in the fire retardancy according to claim 1 characterized by 
coming to contain triazine compound and/or its derivative in a thermoplastic polyester system 
polymer. 

[Claim 6] The filament exceUent in the fire retardancy according to claim 5 characterized by 
consisting of a fire-resistant polyester system polymer constituent in which triazine compound 
and/or its derivative are shovra by following general formula (HI)- (V). 
[Formula 3] 
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[Formula 4] 
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[Formula 5] 

O- Ri 
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N N ■ 
I II (V) 

R2- O PT O - R3 

(The mside RI, R2, and R3 of a formula is a hydrogen atom, the amino group, an alkyl group, 
an annealing radical, and a phenyl group, and even if RI, R2, and R3 are the same, it may 
differ.) 

[Claim 7] The filament exceUent in the fire retardancy according to claim 1 to which molecular 

weight of a phosphorus compound is characterized by or more 800 being 9000 or less. 

[Qaim 8] The filament exceUent in the fire retardancy according to claim 1 characterized by a 



polyester system polymer being a thermoplastic polyester block copolymer. 
[Claim 9] The filament excellent in the fire retardancy according to claim 8 characterized by a 
thermoplastic polyester block copolymer coming to contain the low-melt point point polymer 
segment of molecular weight 400-6000. 

[Claim 10] The filament excellent in the fire retardancy according to claim 9 characterized by 
the copolymerization rate of a low-melt point point polymer segment bleing 5 - 60 % of the 
weight. 

[Claim 11] The filament excellent in the fire retardancy characterized by presenting the 
compound cross-section structme which consists of multicomponent which uses a thermoplastic 
polyester system polymer according to claim 8 as one component. 

[Claim 12] The compound filament excpUent in the fire retardancy according to claim 11 
characterized by coming to aUot a thermoplastic polyester system polymer to the sheath section. 
[Claim 13] The filament excellent in the fire retardancy according to claim 11 characterized by 
for compound cross-section structure being a sheath core configuration substantially, and the 
surface ratio of the core section occupied to the fiber cross section being 50% or .more. 
[Claim 14] It is the filament excellent in the fire retardancy according to claim 13 characterized 
by the melting point of the sheath section being [ whose melting point of a core section 
component is 150 degrees C or more less than 270 degrees C ] lower than the melting point of a 
core section component 20 degrees C or more less than 80 degrees C. 
[Detailed Description of the hivention] 
[0001] 

[Field of the Invention] This invention relates to the polyester system filament which is 
excellent in the fire retardancy which is not in the former, thermal resistance, coloring nature, 
weatherability, an expanding recovery property, and a hauling property as various industrial 
materials, such as a rope which is excellent in expanding recoverability, a fishing net, a network 
or an object for office work, and a chair for cars, the still more nearly usable multi in the textile 
field, or a monofilament. 
[0002] 

[Description of the Prior Art] The rope which is excellent in flexible recoverabUity in the 
molecular orientation filament which considers as a presentation the thermoplastic polyester 
block copolymer which has comparatively high tensile strength and is moreover excellent in the 
recovery property over advanced expanding and bending deformation, When it is going to apply 
to industrial materials, such as an object for the office work of high performance, a chair 
application for cars, etc. which serve as an alternative of cushioning materials, such as 
conventional urethane, as a fishing net, a network, or a textile gestalt using the elasticity. For 
example, the scarce thing is known by the fire retardancy, and weatherability and the stability 



over an operating environment called heat-resistant aging nature compared with fiber, such as 
usual polyester, and these properties were making it that to which application was restricted 
above. 

[0003] Here, using inorganic compounds, such as an antimony trioxide, together with organic 
halogenated compounds, such as hexabromobenzene and deca BUROMO phenyl ether, as a 
fire-resistant assistant to a copolymer is conventionaUy known as a technique of improving the 
fire retardancy of the filament which consists of a thermoplastic polyester system polymer. 
[0004] However, by such approach, when a filament was used outdoors etc. for a long period of 
time, fire-resistant effectiveness might be lost by the poor appearance, heat, or photodegradation 
because a flame retarder carries out bleed out, and it might become mflammability, and there 
were problems, - dynamics properties w^ch are the descriptions of the filament which uses a 
thermoplastic polyester system polymer as a raw material further, such as expanding 
recoverability and comparatively high reinforcement, are spoiled ~. 

[0005] Then, the approach (JP,4-14132,B) of adding the amount halogenation bisphenol A mold 
phenoxy resin of giant molecules and an inorganic system fire retardancy assistant, the approach 
(JP,53-18068,B) of adding a bromination epoxy resin, etc. are proposed as an approach of 
solving the problem of such fire retardancy and stagnation stability. In carrying out and giving 
fire retardancy also by paddles and these cases, there is the need of adding the above-mentioned 
flame retarder so much, and there are poor shaping by the gelation in the time of 
elevated-temperature shapmg, a fall of the mechanical physical properties by light, and a 
problem to which especially expanding recoverability falls. 

[0006] Furthermore, there is the approach of adding and copolymerizing the fire-resistant grant 
matter for the purpose of amelioration of the above-mentioned trouble at the time of polymer 
manufacture, and the approach (JP,55-416103) using various phosphorus system compounds is 
proposed firom the former. However, in these cases, there was a problem of the fire retardancy to 
expect running short. 
[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering 
the thermoplastic polyester system filament which is excellent in both fire retardancy 
weatherabaity and heat-resistant aging nature, and is exceUent in kinetic property, such as 
expanding recoverability in the configuration for which a filament is moreover used. 
[0008] 

[Means for Solving the Problem] That is, this invention is the filament excellent in the fke 
retardancy which uses aromatic series dicarboxylic acid as a main acid component, uses the 
dihydroxy compound of aliphatic series and/or an alicycle group as a main glycol component, 
and is characterized by consisting of a thermoplastic polyester system polymer which **, I has 



and becomes 500-50000 ppm about the phosphorus compound further shown by the following 
general formula (I). 
[0009] 
[Formula 6] 
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[0010] or [ however, / that the ester moldability functional group of monovalence, and R3 and 
R4 are the same the inside Rl and R2 of a formula ] ~ or it is a different radical and a hydrogen 
atom, a halogen atom, the hydrocarbon group of carbon numbers 1-10, and A express bivalence 
or trivalent organic residue, respectively, nl and n2 express the integer of 0-4, respectively, and 
n expresses two or more integers. And a filament, [0011] [ excellent in the fire retardancy of the 
above-mentioned publication characterized by showing a concrete target a phosphorus 
compound by the following general formula (II) ] 
[Formula 7] 
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[0012] (n expresses two or more integers among a formula.) A filament, [0013] [ excellent in the 
fire retardancy of the above-mentioned publication characterized by consisting of a fire-resistemt 
polyester system polymerization body composition object with which the filament excellent in 
the fire retardancy characterized by coming to contain triazine compound and/or its derivative, 
triazine compound, and/or its derivative are shown in a thermoplastic polyester system polymer 
by following general formula (III)- (V) ] 
[Formula 8] 
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[0014] 

[Formula 9] 
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[0015] 

[Formula 10] 
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[0016] the inside Rl, R2, and R3 of a formula - a hydrogen atom, the amino group, an alkyl 
group, and an annealing radical - it is a phenyl group, and even if Rl, R2, and R3 are the same, 
they may differ. The filament excellent in the fire retardancy of the above-mentioned 
publication to which molecular weight of a phosphorus compound is characterized by or more 
800 being 9000 or less, The filament excellent in the fire retardancy of the above-mentioned 
publication characterized by a polyester system polymer being a thermoplastic polyester block 
copolymer, A filament, [0017] [ excellent in the fire retardancy of the above-mentioned 
publication characterized by a thermoplastic polyester block copolymer coming to contain the 
low-melt point point polymer segment of molecular weight 400-6000 ] Breaking strength 60% 
or more byd in 0.5g /or more [ whenever / excellent in fire retardancy of the above-mentioned 
publication characterized by copolymerization rate of low-melt point point polymer segment 
being 5 - 60 % of the weight filament, and breaking extension ] And the filament exceUent in 



the fire retardancy of the above-mentioned publication characterized by the expanding recovery 
factor after 10% expanding in 80 degrees C being 80% or more. The filament excellent in the 
fire retardancy of the above-mentioned publication characterized by carbon black coming to 
contain 0.1% of the weight or more in a thermoplastic polyester system polymer. The filament 
excellent in the fire retardancy characterized by presenting the compound cross-section structure 
which consists of multicomponent which uses the thermoplastic polyester system polymer of 
the above-mentioned publication as one . component. The compound filament excellent in the 
fire retardancy of the above-mentioned publication characterized by coming to allot a 
thermoplastic polyester system polymer to the sheath section. The filament excellent in the fire 
retardancy of the above-mentioned publication characterized by for compound cross-section 
structure being a sheath core configuratioi^ substantially, and the surface ratio of the core section 
occupied to the fiber cross section being 50% or more. And the melting point of a core section 
component is 150 degrees C or more less than 270 degrees Q and the melting point of the 
sheath section is the filament excellent in the fire retardancy of the above-mentioned publication 
characterized by being lower than the melting point of a core section component 20 degrees C 
or more less than 80 degrees C. Hereafter, this invention is explained in full detail. 
[0018] It is desirable to be a copolymer which consists of a ******** polyester segment and a 
low-melt point point polymer segment of molecular weight 400-6b00 especially, and for the 
melting point at the time of forming a high polymer only by the high-melting polyester segment 
constituent to be 150 degrees C or more, and to be a thermoplastic polyester block copolymer 
with which the melting point thru/or softening temperature at the time of measuring only by the 
low-melt point point polymer segment constituent consists of a constituent 80 degrees C or less, 
although the thermoplastic polyester system polymer which is the raw material of the filament 
in this invention means the polycondensation object which has an ester bond. 
[0019] When the polyester block copolymer which is the raw material of this filament is 
described in more detail, as a high-melting rigid polyester segment constituent, it is aromatic 
series dicarboxylic acid, such as terephthalic-acid, isophthalic acid, 1, 5-naphthalene 
dicarboxylic acid, 2, 6-naphthalene dicarboxylic acid, 4, and 4'-diphenyl dicarboxylic acid, 
screw (4-carboxyphenyl) methane, and a screw (4-carboxyphenyl) sulfone, or the ester of those, 
and [0020], for example. The polyester manufactured from diols, such as ethylene glycol, 
propylene glycol, tetramethylene glycol, pentamethylene glycol, 2, and 2-dimethyl trimethylene 
glycol, hexamethylene glycol, a deca methylene glycol, p-xylylene glycol, and cyclohexane 
dimethanol, these two or more kinds of dicarboxylic acid or the copoly ester using two or more 
kinds of diols, [0021] The polyether ester manufactured from aromatic series ether dicarboxylic 
acid, such as poly lactone [, such as polyester guided from oxy acid and those ester such as 
p-(beta-hydroxy ethoxy) benzoic acid, and poly PIBARO lactone, ], 1, and 2-screw (4 and 



4'-dicarboxy phenoxy) ethane, and the above-mentioned diol and the copoly ester which 
combined the above dicarboxylic acid, oxy acid, and diols further can be shown. 
[0022] As a constituent of the low-melt point point polymer segment of molecular weight 
400-6000, polyalkylene ether glycols, such as the Fori (ethyleneoxide) glycol, the Fori 
(propylene oxide) glycol, and the Fori (tetramethylen oxide) glycol, and such mixture, the 
copolymerization polyether glycol that copolymerized these polyether glycol constituents 
further can be shown, for example. Moreover, the aliphatic series dicarboxylic acid of carbon 
numbers 2-12 and the polyester manufactured from the aliphatic series glycol of carbon 
numbers 2-10, for example, a polyethylene RENAJI peat, a polytetramethylene horse mackerel 
peat, polyethylene sebacate, poly NEOBEN chiU sebacate, polytetramethylene dodeca NETO, 
polytetramethylene azelate, polyhexametlfiylene azelate, a Folly epsilon-caprolactone, etc. can 
be shown. The polyester polyether copolymer which furthermore combined the 
above-mentioned polyester and a polyether can be shown. The rate of the low-melt point point 
polymer segment constituent in the above-mentioned polyester copolymer has 5 - 60 
desirable % of the weight, and it is 20 - 50 % of the weight more preferably. 
[0023] It is characterized by adding the phosphorus compound shown by the following general 
formula (I) so that the phosphorus atom content in the above-mentioned polyester may be set to 
500-50000 ppm. 
[0024] 

[Formula 11] 

(R3)i,l (R4)52 



R2-(Ri)j-H 

[0025] or [ however, / that the ester moldability functional group of monovalence, and R3 and 
R4 are the same the inside Rl and R2 of a formula ] - or it is a different radical and a hydrogen 
atom, a halogen atom, the hydrocarbon group of carbon numbers 1-10, and A express bivalence 
or trivalent organic residue, respectively, nl and n2 express the integer of 0-4, respectively, and 
n expresses the integer of 5-10 still more preferably three or more preferably two or more. 
[0026] And a general formula (I) is more preferably characterized by adding the phosphorus 
compound shown by the following general formula (11). 
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[Fomula 12] 
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[0028] (n expresses the integer of 5-10 still more preferably three or more preferably tvsro or 
more among a formula.) 

[0029] In this invention, it is appropriate ^or the phosphorus compound shown by the general 
formula (I) that 500-50000 ppm is made to be contained in a polymer as a phosphorus atom, and 
it is desirable to use it for 5000-10000 ppm especially. It is not inferior in the case many, and 
more desirable than the range of the above [ the amount of the above-mentioned phosphorus 
compound used ]. 

[0030] As for the molecular weight of the phosphorus compound shown by the general formula 
(I) and (II), 800-9000 are desirable, and it is 2000-5000 more preferably. A phosphorus atom 
exists [ the method of unit **** ] locally repeatedly in a polymer, and this phosphorus 
compound can obtain the more effective fire-resistant engine performance. 
[0031] These polyester block copolymers can be manufactured by the usual poly condensation 
method. As a suitable approach, aromatic series dicarboxylic acid or its dimethyl ester. 
Low-melt point point segment formation diol and molecular-wei^t diol are heated in 
temperature of about 150-260 degrees C under existence of a catalyst. Subsequently, the water 
or the methanol formed of the polycondensation reaction or the ester exchange reaction is 
removed. How to use as a high-polymer polyester mold block copolymer by heating the 
generated prepolymer under a vacuum and removing superfluous low-molecular-weight diol. 
By maintaining a system at a high vacuum and removing a volatile component, after carrying 
out the mixed reaction of the end functional group of the high-melting polyester segment 
plasticity prepolymer adjusted beforehand, and the compound of two functionality which reacts 
There is the approach of using as an ester block copolymer etc. carrying out heating mixing of 
the approach, and the high-polymer high-melting polyester and the high-polymer lactone 
monomer used as a polyester block copolymer, and carrying out ring opening polymerization of 
the lactone. 

[0032] even if it adds in the case of an ester exchange reaction as an approach of adding the 
phosphorus compound shown by the general formula (I) and (II) - the polycondensation front 
stirrup after an ester interchange ~ a polycondensation reaction — it can also add by the initial 



stage comparatively and is not limited especially as the addition approach. 
[0033] About [ that fiber and the opening dynamics property fall ] and spinning nature also faUs, 
and the addition of the phosphorus compound shown by the general formula (I) and (IT) is not 
desirable, if it is 0.1 - 20 weight section, and there is little fire-resistant effectiveness and it 
exceeds 20 weight sections less than [ this ] to the polyester block-copolymer 100 weight 
section. It is 0.5 - 10 weight section more preferably. 

[0034] the triazine compound shown in this invention by following general formula (HI)- (V) 
other than the above-mentioned phosphorus system compound ~ and ~ or the derivative may be 
added. 
[0035] 

[Formula 13] ^ 
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[0038] (The inside RI, R2, and R3 of a formula is a hydrogen atom, the amino group, an alkyl 
group, an annealing radical, and a phenyl group, and even if RI, R2, and R3 are the same, it 



may differ.) 

[0039] Furthermore as a derivative of triazine compound, the isocyanate radical content 
compound shown by the following general formula is also mentioned. Rl-(NCO)n (the structure 
of n=l-4 and Rl is arbitrary here.) - the among these most general thing is used as a raw 
material of urethane, such as MDI and TDI. Especially the melamine SHIANU rate that is the 
addition product of a melamine and cyanuric acid at the point of not reducing the physical 
properties of a polyester block copolymer in these, and not producing a blooming is desirable. 
Still more preferably, it is a powder-like melamine SHIANU rate and the mean particle diameter 
of ****** when an image analyzer analyzes the image of ****** photoed with the scanning 
electron microscope (SEM) is 2 micrometers - 100 micrometers. As an addition of triazine 
compound and/or its derivative, 0.5 -^20 weight section is desirable to the polyester 
block-copolymer 100 weight section. 1-5 weight section is especially desirable from the field 
of flexibility and fire retardancy. 

[0040] As an approach of adding the above-mentioned phosphorus system compound or triazine 
compound, and/or its derivative, even if it adds in the case of an ester exchange reaction, it can 
mix using kneading machines, such as a thing of a polycondensation reaction before the 
polycondensation after an ester interchange comparatively added by the initial stage, and a 
heating roller, an extruder, the Banbury mixer, and is not limitecf especially as the addition 
approach. 

[0041] Furthermore, the constituent of this invention can add one or more kinds for the 
nucleating additive of molecule regulators, such as light stabilizer, such as anti-oxidants, such as 
a hindered phenol system well-known as an additive, a sulfur system, and a phosphorus system, 
a hindered amine system, a triazole system, a benzophenone system, a benzoate system, a nickel 
system, and a salicyl system, an antistatic agent, lubricant, and a peroxide, a metal deactivator, 
organic, and an inorganic system, a neutralizer, antacid, an antimicrobic agent, a fluorescent 
brightener, a bulking agent, a flame retarder, a fire-resistant assistant, etc, 

[0042] As a hindered phenolic antioxidant 3, 5-G t-butyl-4-hydroxy-toluene, 
n-octadecyl-beta-(4 hydroxy-3', 5'-G t-buthylphenyl) propionate, Tetrakis [methyIene-3-(3', 5 
G t-BUCHIRU 4'-hydroxyphenyl) propionate] methane, 1, 3, 5-trimethyl -2, 4, 6'-tris (3, 5-G 
t-butyl-4-HIIDOROKISHI benzyl) benzene. Calcium (3 5-G 

t-butyl-4-hydroxy-benzyl-monoethyl-phosphate), A triethylene glycol-screw 

[3-(3-t-butyl-5-MECHIRU 4-hydroxyphenyl) propionate], 3, 9-screw [1 and 
l-dimethyl-2-{beta-(3-t-butyl-4-hydroxy-5-methylphenyl) propionyloxy} ethyl] tetraoxaspiro 
[ 2, 4, 8, and 10-] [5, 5] undecane, Screw [3 and 3-screw (4'hydroxy-3'-t-buthylphenyl) butanoic 
acid] glycol ester, A tocopherol, 2, and 2'-ethylidene screw (4, 6-G t-butylphenol), N and N* 
screw [ - ] [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionyl] hydrazine, A 2 and 2 -oxamide screw 



[ethyl-3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate], I, 1, 3-tris 
(2-methyl-4-hydroxy-5-t-buthylphenyl) butane, 1, 3, 5-tris (3', 5 G t-butyl 

-4'-hydroxybenzyl)-S-triazine - 2, 4, 6(1H, 3H, 5H)-trione, 1, 3, 5-tris (4-t.butyl.3-hydroxy - 2, 
6-dimethylbenzyl) isocyanurate, 3 5-G t-butyl-4-hydroxy HIDOROSHINNAMIKKUASHIDO 
triester UIZU - 1, 3, 5-tris (2-hydroxyethyl)-S-triazine - 2, 4, 6 (IH, 3H, 5H), etc. can be 
mentioned. 

[0043] as a sulfur system anti-oxidant - dilauryl -3 and 3' - thiodipropionic acid ester, 
dimyristyl -3, and 3* - thiodipropionic acid ester, distearyl -3, and 3' - thiodipropionic acid ester, 
lauryl stearyi -3, and 3* - thiodipropionic acid ester, dioctadecyl sulfide, pen TAERISUTORI 
toll-tetrapod (beta-lauryl-thiopropionate) ester, etc. can be mentioned. 

[0044] As a phosphorus system anti-oxidant, a tris (mixed ** monochrome and JINORIRU 
phenyl) FOSU fight, A tris (2, 3-G t-buthylphenyl) FOSU fight, 4, and 4'-butylidenebis 
(3-methyl-6-t-buthylphenyl-G tridecyl) FOSU fight, 1, 1, 3-tris (2-methyl - 4-G tridecyl FOSU 
fight-5-t-buthylphenyl) butane, A screw (2, 4-G t-buthylphenyl) pentaerythritol-G FOSU fight, 
Tetrakis (2, 4-G t-buthylphenyl) -4, a 4'-biphenylene phosphor night, A screw (2, 6-G 
t-butyl-4-methylphenyl) PENTA ERIS toll-G FOSU fight, 2 A 2'-ethylidene-screw (4, 6-G 
t-buthylphenyl)-2-ethylhexyl-FOSU fight, A screw (2, 4, 6-G t-buthylphenyl) pentaerythritol-G 
FOSU fight, Triphenyl phosphite, diphenyl DESHIRU phosphite, JIDESHIRU phenyl phosphite, 
Tridecyl phosphite, trioctyl phosphite, tridodecyl phosphite, a trio KUTADESHIRUFOSU fight, 
TORINO nil phenyl phosphite, tridodecyl TORICHIO phosphite, etc. can be mentioned. 
[0045] Light stabilizer is succinic acid dimethyl and l-(2-hydroxyethyl)-4-hydroxy as a 
hindered amine system. - A polycondensation object with 2, 2, 6, and 6-tetramethyi PEPEROJIN, 
The Fori [[6-(l, 1, 3, and 3-tetrabuthyl) imino-l,3,5-triazine -2 and 4-diyI] hexamethylene [(2, 2, 
6, and 6-tetramethyl-4-piperidyl) Ymer]], The screw (1, 2, 2, 6, and 6-pentamethyI-4-piperidyl) 
ester of a 2-n-butyl malonic acid. Derivatives, such as a 2-(3, 5-G 
t-butyl-4-hydroxybenzyl)-2-n-butyl malonic-acid screw (1, 2, 2, 6, and 
6-pentamethyl-4-piperidyl), Tetrakis (2, 2, 6, and 6-tetramethyl-4-piperidyl) - 1, 2, 3, 
4-butanetetracarboxylate, Screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate. The 
polycondensation object of an N and N*-screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) 
hexamethylenediamine and 1,2-dibromoethane, Fori [(N and N'-screw (2, 2, 6, and 
6-tetramethyl-4-piperidyl) hexamethylenediamine) -(4-mono-HORINO-l,3,5-triazine 2, 6-diyl)- 
Screw (3, 3, 5, and 5-tetra-MICHIRU piperazinone), Tris (2, 2, 6, and 
6-tetramethyl-4-piperidyl)-dodecyl - 1, 2, 3, 4-butanetetracarboxylate, Tris (1, 2, 2, 6, and 
6-pentamethyl-4-piperidyl)-dodecyl - 1, 2, 3, 4-butanetetracarboxylate, Screw (1, 2, 2, 6, and 
6-pentamethyl-4-piperidyl) sebacate, 1, 6, 11-tris [{4, and 6-screw (an N-butyl-N-(l, 2, 2, 6, and 
6-pentamethylpiperidine-4-IRU) amino-l,3,5-triazine-2-IRU} amino] undecane ~) l-[2-[3-5-G 



t-butyl-4-hydroxyphenyl propionyloxy]-2, 2 and 6, 6-TETORO methyl piperidine, 8-benzyl - 7, 
7, 9, and 9-tetraniethyl-3-octyl-triazaspiro [ 1, 3, and 8-] [4, 5] undecane -2, 4-dione, 
4-benzoyloxy - 2, 2, 6, and 6-tetramethylpiperidine, N and N*-screw (3-aminopropyl) 
ethylenediamine -2, a 4-screw [N-butyl-N-(l, 2, 2, 6, and 6-pentamethyl-4-piperidyl) 
amino]-6-chloro-l,3,5-triazine condensate, etc. can be mentioned. Although use of a 2-(3, 5-G 
t-butyl-4-hydroxybenzyl)-2-n-butyl malonic-acid screw (1, 2, 2, 6, and 
.6-pentamethyl-4-piperidyl) is reconmiended in this from viewpoints, such as effectiveness of 
optical stabilization and long term stability in the inside of fiber, and dispersibility, they are not 
natural, besides the thing limited. 

[0046] A triazole system, a benzophenone system, a benzoate system, a nickel system. As light 
stabilizer, such as light stabilizer triazole systems, such as a salicylic-acid system, a 
benzophenone system, a benzoate system, a nickel system, and a salicylic-acid system 2 and 
2'-dihydroxy-4-methoxybenzophenone, 2-hydroxy-4-n-octoxybenzophenone, A 

p-t-buthylphenyl SARISHI rate, 2, 4-G t-buthylphenyl -3, 5-G t-butyl-4-hydroxy benzoate, 2-(2 
HroOOKISHI -5'-methylphenyl) benzotriazol, 2-(2 hydroxy-3', 5'-G t-friend roux phenyl) 
benzotriazol, 2-(2'-hydroxy-3 '-t-butyl -5'-methylphenyI)-5-chlorobenzo triazole, 2-(2 
hydroxy-3', 5'-G t-buthylphenyl)-5-chlorobenzo triazole, 2, a 5-screw-[5'-t-butyl 
benzoxazolyl-(2)]-thiophene, [screw (3 and 5-G t-butyl-4-hydroxybenzyl phosphoric acid 
monoethyl ester] nickel salt -) 2-ethoxy-5-t-butyl-2' - 85 - 90% of - ethyl OKISA rucksack 
acid-screw-anilides, and 2-ethoxy-5 -t-butyl -2 — ethyl -4* the mixture of 10 - 15% of 
-t-butyl OKISA rucksack acid-screw-anilides ~ 2-(3, 5-G t-butyl-2-hydroxyphenyl) benzotriazol, 
2-[2-hydroxy-3 and 5-screw (alpha and alpha-dimethylbenzyl) phenyl]-2H-benzotriazol, 
2-ethoxy -2 ~ ethyl-oxalic acid-bis anilide and 2-[2' - HIDOOKISHI-5 methyl -3*-(3", 4", 
and 5", 6"-tetrahydro phthalimide-methyl) phenyl ~] — benzotriazol ~ Screw 
(5-benzoyl-4-hydroxy-2-methoxypheny) methane, 2-(2*- hydroxy-5'-t-octyl phenyl) benzotriazol, 
2-hydroxy-4-i-octoxybenzophenone, a 2-hydroxy-4-dodecyloxy benzophenone, a 
2-hydroxy-4-octadecyloxy benzophenone, etc. can be mentioned. Especially the thing for which 
a benzotriazol system compound is used together and used with the light stabilizer of the 
above-mentioned hindered amine system is desirable. 

[0047] As an antistatic agent, glycerol fatty-acid (C8-C22) ester, Sorbitan fatty-acid (C8-C22) 
ester, propylene glycol fatty-acid (C8-C22) ester. Cane-sugar acid fatty-acid (C8-C22) ester, 
citric-acid monochrome (JI or Tori) stearyl ester, Pentaerythritol fatty-acid (C8-C18) ester, 
trimethylol propane fatty-acid (C8-C18) ESUERU, Polyglycerin fatty-acid (C8-C22) ester, 
polyoxyethylene (20 mols) glycerol fatty-acid (C12-C18) ester, OIRI oxyethylene (20 mols) 
sorbitan fatty-acid (C12-C18) ester, Polyethylene-glycol fatty-acid (C8-C22) ester, the 
polyoxyethylene fatty alcohol (G12-C20) ether, Polyoxyethylene (4-50 mols) alkyl (four or 



more C) phenyl ether, N and N-screw (2-hydroxy ethyl) fat (C8-C18) amine, A fatty acid, and 
the condensation product by diethanolamine, polyoxypropylene polyoxyethylene block polymer, 
Nonionic surfactants, such as a polyethylene glycol and a polypropylene glycol; An alkyl 
(C10-C20) sulfonate (Na, K, NH4), Alkyl naphthalenesulfonic acid (salt Na) sodium dialkyl 
(C4-C16) sulfone succinate, Alkyl (C8-C20) sulfate (Na, K, NH4), Both ionic surfactants, such 
as anionic detergent;N-acyl (C8-C18) ZARUKOSHINETO which is a fatty-acid (C8-C22) salt 
(Na, K, NH4) etc.; the assistant of others, such as polyacrylic acid and its sodium salt, etc. can 
be mentioned. 

[0048] As lubricant, a hexyl amide, an octyl amide, a stearyl amide, Oleylamide, erucyl amide 
ethylene-bis-stearylamide, a lauryl amide. The saturation or the partial saturation aliphatic series 
amide, and its derivative of the cafbon numbers 3-30, such as a behenyl amide, 
methylene-bis-stearylamide, and a ridnoleic amide; A butyl steer lied, isobutyl stearate etc. - 
etc. - saturation [ of carbon numbers 3-30 ] or partial saturation aliphatic series ester, and its 
derivative; - commercial silicone release agent silicone oil - Silicone compounds, such as 
silicone gum; fluorine system compounds, such as a commercial fluorine system release agent 
and 4 FU **-ized ethylene, etc. can be mentioned. 

[0049] As metal deactivator, it is 3-N^-SARICHI roil amino. - 1, 2, 4-triazole, Salichlaldehyde, 
salicyl hydrazine, N, and N'-screw-[3-(3, 5-G t-butyl-4-hydroxyphenyl) propionyl] hydrazine. 
An oxalyl-screw [benzylidene hydrazide], 9, 10-dihydro 

9-OKISA-lO-phosphaphenanthrene-lO-oxide, 3, 4, 5, 6-dibenzo - 1, 2-OKISAFOSU 
fan-2-oxide, Atris [2-t-butyl.4-thio (2 methyl -4'-hydroxy-5-t-butyl) phenyl-5-methyl] phenyl 
FOSU fight, 2 and 2'-oxamide-screw - [Ethyl -3 (3, 5-G t-butyl-4-hydroxyphenyl) propionate] 
etc. can be mentioned. 

[0050] As a nucleating additive, 1, 3, 2, 4-G benzylidene-Sol Beetle, 1, 3, 2, 4-G G 
(p-methyl-benzylidene) sorbitol, 1, 3, 2, 4-G (p-ethyl-benzyUdene) sorbitol, 1, 3, 2, 4-G (2', 4*-G 
methyl-benzylidene) sorbitol, 1, the 3-p-chloro-benzylidene -2, a 
4-p-methyl-benzylidene-sorbitol, 1, 3, 2, 4-G (p-propyl-benzylidene) sorbitol, 
Aluminum-monochrome-hydroxy-G p-t-butyl benzoate. Sodium-screw (4-t-buthylphenyl) 
phosphate, sodium -2, 2'-methylenebis-(4, 6-G t-butyl-phenyl) phosphate. Talc, a sodium 
benzoate, a lithium -2, 2'rmethylenebis-(4, 6-G t-buthylphenyl) phosphate, etc. can be 
mentioned. 

[0051] As a neutralizer and antacid, lithium stearate, 1, 2-hydroxy lithium stearate, Stearoyl 
sodium lactate, sodium stearate, a stearin acid potassium, A behenic acid lithium, a MONTAN 
lithium, behenic acid sodium, montanoic acid sodium, Calcium stearyl lactylate, behenic acid 
calcium, montanoic acid calcium. Stearin acid KADONIUMU, lauryl acid cadmium, 
ricinoleic-acid cadmium, Naphthenic-acid barium, 2-ethyl HEKISOIN acid barium, barium 



stearate, 2-ethyl HEKISOIN acid barium, calcium stearate, lauryl acid calcium, Ricinoleic-acid 
calcium, stearin acid strontium, zinc stearate, Lauric-acid zinc, ricinoleic-acid zinc, 2-ethyl 
HEKISOIN acid zinc. Stearin zinc, dibasicity lead stearate, naphthenic-acid lead, tin stearate. 
Higher fatty acids, such as aluminum stearate and magnesium stearate. The alkali or the alkaline 
earth metal salt of an alkyl lactic acid; A basic magnesium aluminum hydro oxy-carbonate 
hydrate (hydrotalcite), A basic zeolite, epichlorohydrin, the bisphenol A polymerization objects 
and epoxidation soybean oil, epoxidation fatty change MONOESUERU, epoxidation alicyclic 
fatty acid ester, the poly carbodiimides, an isocyanate system compound, etc. can be mentioned. 
[0052] As a bulking agent, carbon black, a magnesimn oxide, an aluminum oxide. Oxidization 
silicon, a calcium oxide, titanium oxide, chromium(III) oxide, an iron oxide, A zinc oxide, a 
silica, diatomaceous earth, an alumina fib^r, antimony oxide, a barium ferrite. Oxides, such as a 
stolon CHIMUFE light, beryllium oxide, a pumice, and pumice balun, A basic object or 
hydroxides, such as a magnesium hydroxide, an aluminum hydroxide, and basic magnesium 
carbonate; A magnesium carbonate, A calcium carbonate, a barium sulfate, an ammonium 
sulfate, calcium sulfite. Carbonates, such as a dolomite and a dawsonite; A calcium sulfate, a 
barium sulfate. Sulfates, such, as an ammonium sulfate, calcium sulfite, and basic magnesium 
sulfate (**); A specific silicate, A magnesium silicate, aluminum silicate, a potassium silicate, a 
calcium silicate. Talc, clay, a mica, asbestos, a glass fiber, a MOMWORIRO light. Silicate, such 
as glass balun, a glass bead, and Pentona Ito; A kaolin (kaolin), A pearlite, iron powder, copper 
powder, lead powder, alxmxinium powder, a molybdenum sulfide, a boron fiber, silicon carbide 
fiber, brass fiber, potassium titanate, titanic-acid lead zirconate, zinc borate, boric acid 
aluminum, metaboric acid barium, boric acid calcium, sodium borate, etc. can be mentioned. In 
the purpose which raises the photodegradation-proof of a filament especially, carbon black is 
suitable especially as a shielding effect of the light in a monofilament configuration. 
[0053] the filament which consists of the above-mentioned presentation ~ whenever [ breaking 
extension ] — 60% or more and breaking strength — 0.5 or more g/d ~ and the expanding 
recovery factor after 10% expanding in 80 degrees C is 80% or more - ** - it is desirable. That 
is, the problem that the proper elastomer-description cannot be demonstrated with it being less 
than 60% whenever [ breaking extension ] arises. It is 80% or more preferably. Moreover, the 
problem that a load inadequate [ the strength of the textile in which breaking strength is formed 
by less than 0.5 g/d ], and static is not borne arises. 0.8 or more g/d is 1.5 or more g/d still more 
preferably preferably. However, if the reinforcement of fiber exceeds 4.0 g/d conversely, the 
initial load inclination of a textile starts and it is not desirable on a textile design. It is very 
important from a viewpoint of the endurance as a charge of a cushioning material, and slack 
arises in a textile and the product top of the expanding recovery factor after 10% expanding in 
80 more degrees C is not desirable, either, while elasticity falls repeatedly that it is less than 



80% by use. The desirable rate of elastic recovery is 90% or more from such a viewpoint. 
[0054] As an approach of manufacturing the filament which has the above-mentioned dynamics 
property, a polymer is supplied to the hopper area of a spinning machine which has extrusion 
equipment of a monopodium, the spinning roller of fixed speed takes over, extruding the 
polymer of a constant rate firom the spiiming nozzle of one to 50 hole, and it takes over, 
extending constant temperature heating apparatus through and about 3 to 6 times continuously 
further, and rolls round through a roller. At this time, draw magnification is changed according 
to the target yam property. 

[0055] The polymer which comes to contain triazine compound and/or its derivative in a 
thermoplastic polyester block copolymer among the above-mentioned presentations requires 
that a limiting oxygen index is 20 orr more. In diflBculty flanunability, only inadequate 
effectiveness is acquired as a limiting oxygen index is less than 20. 

[0056] Furthermore, it is the compound filament characterized by for the above-mentioned 
filament being a real sheath core configuration in this invention, and the surface ratio of the core 
section occupied in a fiber cross section being 50% or more. And the melting point of the core 
section component is 150 degrees C or more less than 270 degrees C, and the melting point of 
the sheath section is lower than the melting point of the core section 20 degrees C or more less 
than 80 degrees C, and it is the compound filament characterized by specifically using the 
above-mentioned thermoplastic polyester block copolymer as a sheath section component. Here, 
eccentricity of the core may be carried out to the sheath core configuration that the 
configuration of a cross section should just be carrying out the concentric array. Moreover, 
although a part of core component may be exposed to a front face when extreme, it is desirable 
for a sheath component to be 70% or more still more preferably 50% or more to the surface area 
of an average of fiber preferably. 

[0057] As one of the effectiveness of this invention, although these various above-mentioned 
additives may be added to whichever of a sheath core, here About that to which effectiveness of 
directions [, such as a flame retarder, light-proof and an absorbent and lubricant, and especially 
an antimicrobial agent, ] blended with the fiber front face improves The amount of an additive 
can be saved by blending mostly by the sheath section, it is economical and it is mentioned that 
the fall of dynamics properties, such as reinforcement which was the conventional trouble in the 
case of needing about [ that it is ] and it for a large quantity, is remarkably improvable etc. This 
effectiveness enables advanced design of adding the difficult addition in order to spoil the 
dynamics property of yam conventionally for example, in the sheath section, formula of not 
adding at all being conversely the most effective for the core section, giving functions, such as 
fire retardancy, light-proof, smooth nature, and an antibacterial one, in the sheath section, and 
giving dynamics properties, such as reinforcement and elasticity, by the core section. The 



fire-resistant level of the yam by this invention is actually in the level which exceeds the 
conventional polyester system filament far. 

[0058] The important matter when using this copolymerization elastomer is that the so-called 
creep property that a permanent set remains the fall of expanding recoverability at the time of 
deformation, when a fixed load joins a long period of time, and when [ the dynamics property as 
an original elastomer by copolymerization, especially ] falls repeatedly. According to this patent, 
it is possible to be able to adjust both copolymerization concentration and the amount of an 
additive and to give various functions by arranging it in the so-called sheath core configuration, 
using the polymer of two components, as already stated. For example, as for the polymer which 
effect comes to an expanding recovery property or the creep engine performance size, and is 
allotted to the core section, it is desirablp to reduce the amount of copolymerization and an 
addition. Moreover, it is desirable to increase a flame retarder and the amount of 
copolymerization to the sheath section which receives direct flame, light, etc. rather. If 
especially inorganic additives, such as carbon black, are blended only with a surface layer as a 
light-proof shielding effect, effectiveness is expectable enough. Here, the ratio of the sheath 
section and the core section is important, and in order to maintain a dynamics property, it is 
more desirable. [ 50% or more and 70% or more of ] Moreover, after giving a difference to the 
melting point of the elastomer of the sheath section and the core section, that is, making a textile 
to fiber, partial welding of the sheath section set as the low-melt point point is carried out, and 
the means of raising the gestalt stability as a textile also becomes possible [ devising as occasion 
demands ]. 
[0059] 

[Example] An example explains this invention below. 

example 1 polymer A: Compound [ of the molecular weight 3000 shown by the following 
formula Fori (tetramethylen oxide) glycol 2.2mol% of 100 mol %, 1,4-butanediol 97.8mol%, 
and molecular weight 1000 / about / of dimethyl terephthalates / Fhosphorus ] (II) [~ Sanko 
development national-chemical-laborator product;2-(9 and lO-dihydro-9-OKISA 
lO-oxide-lO-phosphaphenanthrene-lO-ERU) methyl succinic acid screw-(2-hydroxyethyl)-ester 
polymerization object] ~ [0060] 
[Formula 16] 



HOCH2CH20 




n 



[0061] (n expresses the integer of 7-8 among a formula.) To the polymer to generate, it added so 
that it might be set to 5000 ppm, to the polymer which makes tetrabuthyl titanate titanium metal 
and generates it as a catalyst, it added so that it might be set to 150 ppm, and the ester 
interchange was performed at 150-230 degrees C. subsequently, the generated oligomer - 
hindered phenol system stabilizer [- Ciba-Geigy product; - the Irganoxl010]0.2 weight section 
was added as a slurry of 1,4-butanediol, respectively, under reduced pressure of 3 or less torrs, 
the melting polymerization was performed at 230-250 degrees C, and the polymer was obtained. 
The 2 shaft extruder was used for this polymer, and the 0.35 weight section was added for 
carbon black. 

[0062] After carrying out predrying of it for 4 hours under the degree of vacuum of 
O.lmmHG(s), and 80-degree C ambient temperature, desiccation processing was performed at 
120 degrees C by these vacuum conditions for 12 hours, dry resin - discharge quantity ~ per 
[ nozzle 1 hole (unit of a monofilament) ] - it adjusted so that it might become 24 g/min, and 
spinning was carried out. The condition of the yarn spun was stable. The breathed-out polymer 
is cooled by passing through about 25-degree C tank installed by having a 150mm air gap. Then, 
it is extended 4 times through the priming bath controlled by 98 degrees C between the 1st roller 
by which 27.5 m/min control was carried out, and the 2nd roller controlled by 108 m/min. whUe 
making it relax about 1% at the sUt mold heater 1 succeedingly controUed by the temperature of 
120 degrees C, and the slit mold heater 2 controUed by 160 degrees C - already -- it was taken 
over by the 3rd roller and rolled round immediately. The denier of the last yarn is about 2000 
deniers, and the result of having exceUed in the dynamics property and the fire-resistant 
property was obtained. 

[0063] the polymer of example 2 example 1 - a 2 shaft kneading machine - using ~ a 
melamine SHIANU rate - 10 weight sections addition - carrying out - others (it considers as 
Polymer B) - the same polymerization as an example 1 and silk manufacture actuation were 
performed, and target yam was obtained. Although a dynamics property, especiaUy 
reinforcement fell whether the numerousness of additives would originate, fire retardancy 
improved much more. 

[0064] The polymer A of example 3 example 1 is used as a core component. As a polymer C of 
a sheath component 75 mol % of dimethyl terephthalates, Isophthalic acid dimethyl 25mol%, 
1,4-butanediol 86.7mol%, Fori (tetramethylen oxide) glycol 13.3mol% of the molecular weight 
1000 [ about ] Phosphorus Compound [ of the molecular weight 3000 shown by the following 
formula ] (U) [- Sanko development national-chemical-laborator product;2-(9 and 
lO-dihydro-9-OKISA - 10-oxide-lO-phosphaphenanthrene-lO-IRU) methyl succinic acid 
screw-(2-hydroxyethyl)-ester polymerization object] [0065] 



[Formula 17] 
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[0066] (n expresses the integer of 7-8 among a formula.) To the polymer to generate, it added so 
that it might be set to 5000 ppm, to the pofc^mer which makes tetrabuthyl titanate titanium metal 
and generates it as a catalyst, it added so that it might be set to 150 ppm, and the ester 
interchange was performed at 150-230 degrees C. subsequently, the generated oligomer - 
hindered phenol system stabilizer [— Ciba-Geigy product; — the Irganoxl010]0.2 weight section 
was added as a slurry of 1,4-butanediol, respectively, under reduced pressure of 3 or less torrs, 
the melting polymerization was performed at 230-250 degrees G, and the polymer was obtained. 
The 2 shaft extruder was used for this polymer, and the 0.35 weight section was added for 
carbon black. 

[0067] Dry by the same actuation as an example 1, respectively, and the resin of two 
components is separately dissolved using the spinning machine which has the compound nozzle 
section and two pairs of extrusion equipments which consist of a tube of the duplex beforehand 
set up so that it might become Polymer A in the core section and might become Polymer C at 
the sheath section. Discharge quantity was adjusted, and it adjusted so that the discharge 
quantity of both sum total might serve as 24g per nozzle 1 hole / min, so that the surface ratio of 
a sheath and a core might be set to 20:80 in the meeting section. In the combination of this resin, 
temperature higher about 20 degrees C than the melting point of the resin arranged at the core 
section was set as the temperature of the meeting section, and spiiming was carried out. The 
condition of the yam spun was stable. Others performed the same actuation as an example 1, 
and obtained the target filament. The result of having excelled in a dynamics property and fire 
retardancy was obtained. 

[0068] Example [ of a comparison ] 1 polymer D: As Pori (tetramethylen oxide) glycol 
2.2mol% of 100 mol %, 1,4-butanediol 97.8mol% and molecular weight 1000 [ about ] of 
dimethyl terephthalates, and a catalyst, it added so that it might be set to 150 ppm to the 
polymer which makes tetrabuthyl titanate titanium metal and is generated, and the ester 
interchange was performed at 150-230 degrees C. subsequently, the generated oligomer - 
hindered phenol system stabilizer [~ Ciba-Geigy product; - the Irganoxl010]0.2 weight section 



was added as a slurry of 1,4-butanediol, respectively, the melting polymerization was performed 
by 230-250 under reduced pressure of 3 or less torrs, and the polymer was obtained. This 
polymer was used as the raw material and the monofilament was created by the same actuation 
as an example 1. Although the dynamics property was excellent, fire retardancy fell remarkably. 
[0069] The actuation as an example with completely same (it considering as Polymer E) having 
changed die addition of the phosphorus compound of the polymer of example of comparison 2 
example 1 into 300 ppm etc. was performed, and the monofilament was created. Although the 
dynamics property was excellent, &e retardancy fell remarkably. 
[0070] 
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0 




1980 
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1990 


2.11 
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6.5 


88 


173.4 



[0071] (The evaluation approach) The evaluation approach of a publication is shown in this 
patent detail and an example. 

(Strong ductility property) Breaking strength and ductility were evaluated using the tensilon TM 
measuring device by the cage en tech company from distortion and stress lines which measured 
100mm of sample length by the distortion rate for /100% under 25% of temperature, and 65% 
ambient atmosphere of relative humidity, and asked for him. Each measurement made 5 times of 
the averages the value respectively. 

(Expanding recovery factor) The heating tub adjusted to the temperature of 80 degrees C was 
installed in the above-mentioned measuring device, similarly, after heating for 2 minutes, it 
elongated to 30% by the rate of strain for /100%, and deformation was immediately returned to 
0% at the same rate after setting to 100mm sample length. 10 seconds after deformation 
returned, the expanding deformation to 30% was given by the again same rate of strain. From 
record of the distortion and stress lines of this Tokikazu ream, the amount (x %) of distortion in 
which stress carries out generating initiation by 2nd expanding was calculated, and the 
following formulas estimated expanding recoverability. 

The plain-weave cloth was created and the combustion test was carried out so that it might 
become the placing consistency which arranges the fiber obtained in expanding recovery-factor 



(%) =100-x (fire retardancy) each experiment to circumstances yam, respectively, and becomes 
an inch in 22 [ /]. The inflammable trial was fundamentally based on 1091AJIS-L2 law (the 
MEKKERU burner method). That is, it passed through the above-mentioned textiles and cut to 
350mmx250mm at the ********** longitudinal direction, and the combustion test of n= 5 was 
carried out on the same conditions as JIS, and was made into the fire-resistant index with the 
longest carbonization distance of the sum total n= 10, respectively. 

(Creep ratio) The load of 1/lOOgf of each fineness was added in the oven of the heating mold of 
the end-fire array which took die length of 100cm and set the monofilament as 80 degrees C **2 
degrees C, it was left for 10 minutes, and marking of the spacing of 50cm of center sections of 
fiber was carried out in the condition of having become predetermined temperature. Then, the 
initial load of the fiber was removed, th^ load calculated so that fiber might be immediately 
extended 15% in a room temperature beforehand was added, and it considered as the die length 
between the above-mentioned marking just behind that (LI), after [ 24 hours ] maintaining oven 
to the above-mentioned temperature ~ again — the die length — measuring — ** (L2) — it 
carried out. It asked for the creep ratio in an elevated temperature by the following formula. 
Creep ratio (%) =100x (L2-L1) / LI [0072] 

[Effect of the Invention] According to this invention, flexibility, fire retardancy, shaping 
stagnation stability, a creep property, and an appearance make it possible to offer the filament 
excellent in the fire retardancy which was very excellent. 
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mmWS 0 %W±T-fe5c i:^!!^^^:^-^!^^^ l IB 

m<Dmmmc^ntz 7 5 ;^ :y h „ 

■:r^'y^'*^0. l!l«%tX±^W*nT'S:SCi:*^@![ 
im^m. 5 ] S^pl^tt5i? "J xxx;l/lSS^(*ti: b U Ti^ 

ho 

A^TE— (V) T?5^5nsSU^tt3}<Ux;^ 



30 



40 



Ri 



R2 



N N 

I II 



cm) 



10 Ut4l 



Ri^ ^C^ ^R3 



N 
I 



N 
I 



(.m 



O N O 
I 

Ri 



lit 51 



O-Ri 
I 

, N N 
' I II 

R2-0 , N 0-R3 



(V) 



so 



(^I'Rl. R2. RSaTkHS?. TS.ym. T)\>^ 
^i-^l/S-pfeD. RI, R2, R 

[^^3* 7 ] jgMt^^<0^^?fi*^ 800 W± 9000 

mm^ 8 ] 4? u xx7^;n^fi-&«wA^f^pimttJt? u x7> 

j^^m 400-6000 ©ffiiiusm-&f*-fe^7< > 

Ctt^^i 0] fgiUj^d^y^— fe^^^hto«ii^sij^ 
A^5~6 0SS%r-feSci:*!|^«!!i:f S»^9f5tt 
cD^j^tt t gtlfc 7 -1- ^ p< > h o 

CW*:^! 1] »^^8tg«Of^nI§i14:!H'JxXT-;l/5^ 

■r S c i: ^ -r S t ffitifc 7 -< ^ ^ > h o 
CIt*]Sl 2] f^5ISH44?UxXx;l/3Sa^{*^i^-X 



(3) 



^m2 0 0 2-6975 



in^m 1 4] nrgPfig^i-oiiiJiS*^ i s o t«±2 7 0 

TWISTS'?. fi-0->-Xg|50il^S{inT^fig^cD^i^ 
[0001] 

\mm^. mm^. is^ttx wm^mw^&xi 

[000 2] 

[0003] c c T% ^srMtt-i^ U xXT-;i/?^S-a-i**^ 
a-a-fr {c 'N 4^ -9- n ^ >- -tf > ^-r A 7" D ^- :7 i X ;bx 

[0 0 0 4] tC.^i3\ C<D<J;-5*73S-e(i7-i'^;^i/ 

pj^tt4? U xXx;l/?S«-a-^**M3f4i:-r S 7 -c ^ ;^ h 
A"**^ tons ^cDF^^A^fe -J ^co 

[0 0 0 5] *cT\ CO L,rcmm^tmm'S.-&'&<Dm 

T^ffi (^i.^¥4- 1 4 1 3 2^i.^® *»tx4<4^ 
i/<S8g^S*p-r S73?i (^tli^sa 53-18068 ^il? 

[0 0 0 6] ti^c, ^P>t±fScOK)S^Sc05Jc^cDg6*) 



s mi^Bss 5-4 1 6 1 o^i:?^ t>mm^nx\^^ 

[0 0 0 7] 
[0 0 0 8] 

fl'&^tL. MtTIB-fiSiS CI) T'^-^n^mit-^^ 

^5 0 0 — 5 0 0 0 0 p pm-§- 1 *bT^i.^RrMtt4^ 
iJxx-r;l/3Sfi-&<**^e.i5:SC t^i\^^t.t^mm^ltC 
Snfc 7 -r ^ > h TfeSo 
[0 0 0 9] 

[{te] 

' (R3)nl (R4)n2 



(I) 



R2-(Ri)^H 

[0010] (fcfcb> SfR K R2«-tf(DXX'r 

;l/fi!cJ^tt'gtgas R3> R 4ti;lp]UA^X(iS^SS-T?fe 

to nK n2ti^n^no~4cOSS%*Ls n (i 2 

is-fflss^ (II) xmsn^ct^^mtf^±m9moy 

[0 0 11] 




40 [{1:7] 




OMO 



0=P — O 
I 

CH2 

HOCH2CH20-^OCCHCH2COOCH2CH2^ H 
50 [0 0 12] i^^. nti2U±c0^i!(^at-o ) .^Rl 



(4) 



iRpia 2002-69750 



[0 0 13] 

Ri 
I 



R2 



N 
I 

N 



N 



(m) 



'R3 



[0 0 14] 

[{k9] 



Ri^ /C. 



.R3 



N N 
I I 



O N 



[0 0 15] 

Lit I 0] 



R2-0 



R2 



O- Ri 
I 

N 

I 

N 



N 



(V) 



0-R3 



[0 0 16] (^^JRl. R2. R3l,t7i<mB^. 
1. R2, R SJilRl— T*oTfeS*oTV>T€>^ 

) mt^^o:>^^mti^so oi;^±9 0 0 oiXTVh 
^ct t-r^ ±mnm(Dmmmcmnrz y^^?^ 

^^a-^f^^b^^j^^fi 400-6000 (Dimj^m^W't 
[0 0 17] imiJ^^-V^-'^>>^:!<>h<D^m'^M^tf^ 

5-6 o«s%Tfe§ c t^mmt'r^±mEm(Dm}i& 
mcmnrcy^^yy^iyh. mm^mt^6o%]:j.±. mm 

?SS5b'^0. 5 g/dtX±T% fl0 8 OX:tc:|ott^ 1 0% 
Ux7;7^;l/IS«'&»i::^-4?y7'7^y^3b^0. l afi% 



so 



^mt^ct^^mtr^$mmcmrircy^^?^y 
rj:^ct^nmtt^±t^9im(omi^.mcmnrcW.^y 

comiM^KiZ ortX±8 O'C^SSfgV^ci:;^^^®^:^ ^ 

[0 0 18] *:f8W^C:fe^t^:7>r'^;>^>hcOig3|^Tfe§ 
^^^tt>1^UxX7^;V3^a^ft^Ci. xX7^;l/|g^^W 

:^yh t^^MA 0 0 0 ocDi&mj^m^i^^^:^ 

y hm^j^mc^fx-MM^ti^^mf^Lrcm^o^ms^. 

[00 19] L:<Dy^'yy^yh<Dm.nx&^:f>VJ^:^r' 
^jvms -(vy^A^rn.. 1, 5-^:7^u>>^^;i/4-*>' 

2. 6-:^y^U>'v^:^;l'4*^>K. 4. 4 '-i^^ 
xX;l/S;?;ti;l/>i<V^. ex C4-;^;l/4->4^v':7xx;l/) 
t^X (4-;ib;l/4<4=->'7xx;l/) xyl/^tN^/^co 
3?S]jSi^:^;l'3p>'S[3^ti€-coxX7";l^^. 
[0 0 2 0] X5^U>^^U 13— yaeuv^'Un— 

— ;k 2. 2-i^;?<f^;l/hU>^^U>^U:3— 

CO >?x^-;l/:^^ e> ^ U X X -r § l Hi c n 
^ 2Sm±iO>^:^;l/4-:>S!«»^l^tJ: 2aaj;i±(0>?:^ 

[0 0 2 1]. p- (jS-b Fa4^>^xh4^i/) ^m#® 
^ 4^ i^lLRtf* tv ^ ^OXX -r ;!/ A> E> SIS^ n § 

1, 2-trx (4. 4 '-i^iJijyl/jp^v'^'xy^^i/) X 
^ ym(n'^mm:^-'r)\^^Ji:i)\^'f-ym}lm&<r>^/ic-)^ 
1 U x-T-;l/xx-r ;K Mt^:lX±C> 

[0 0 2 2] ^J^^a4 0 0-6 0 0 0 ^0{6iaiSfi'&<*:-fe 



(5) 
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7i^UxXx;K &mf:^^V X.^l^'ti^^-h. 4^Uv^F 
5;^^l^^^Tv^^-F. 4^Ux^U>-t/^^-h. 

UyZ-tfl/— F. v1^U~£ -::^7'a^^ F>'?5:H^^*r 
C ^ ;0'^r^^o ^ e) tc±tB.i^^ U xXT';l/i: >i< U x-7^;l/ 
^Sa^^tJ-drfc^^ U xx-r U x— r /l/ttfi^-plt:^ E 
i^^-rcttf^X-^^o ±fa4^UxX'r;l/±ta'&i*'e*)f£ 
^j^.S^fr'fe :y hmj&&^(OWl^i^^ 5 - 6 0 sa% 
;bWSU<. ,^»9jff^b<t^2 0-5 oa«%'^fei>o 
[0 0 2 3] ±IB2^^UxX7";l/tf3CD«i^^^^S:6^5 0 
0 — SOOOOp pmt^^^dlz, Tf2— ( I) 

[0 0 2 4] 

[{kin 

(R3)nl (R4)n2 




o=p— o 

I 

A 

I 



R2-(Ri)-H 

n 

[0 0 2 5] (fc/cb. S:*RK R2ti^fficDxX'r 
;l/^J^ttWflgS> R3. R4tilW|i;A>XtiS^SST*fe 

0 (Dmitymm. a -« l < t^nffi^o^a^s^s 

-To nK n2ti^n^n0-4OMi5t^«L. nti2 
[0 0 2 6] ^LT<i:Oiff^U<ti. (I) ;?)^T 

f2-flss (II) x^-^n^mit^^mn-r^ct^m 

[0 0 2 7] 

[{t:i2] 



8 



HOCH2CH20 




(n) 



10 [0 0 2 8] C^^. nti2J^X±s $f^b<{i:3tt±> 
M^ci?SL<{i5-l Ot^DSfS^Sra-To ) 
[0 0 2 9] *:^0^tC^'V>Tti. — SSS ( I ) T^^^tl 
§«{t^»i. .1^U^-4^tCgSIg?i:bT5 0 0-5 0 

0 0 0 p pm^^n§<^*5tc-rso:^^3aaTfet). 

5000~10000p pmtC^gffl-r^^T^^^if^^bt/^o 
a«6<J5fiS*^^ 0 iff S b < «:V>o 

[0 0 3 0] ( I ) Rt; (ID ^^^^n^jsit-^ 

ftO^^-^atiS 0 0-9 0 0 0;b'«»^L<. c^D^Jf^b 
20 <^i2 0 0 0 — 5 0 0 0T$»^o CKTD^Ib-a-^ti^ 

[0.0 3 1] cn^04^UxXx;l/ya^y^JiS'&mi: 

—?v:^mm(o^tETicm i 50-26 o't:cofgSicio^- 
b. :^j^v^T'affi'&SlS^fcti:xXT-;P?5^SJSt^^»:)J^ 
^^n/c7j<^fc^i;^:5?y-;b^l^*b. ^^bfcyu>-}^ 
30 U ^-;^K^Tti:i!in|^bT}l*Joffi^^«^^^-;i/^i^ 
§ c ^1 J: t) ffifi'&S<?:>5J^ V XX v^;l/liy P 
S-a-f^^-r^TiiSs fe^7b^b46PMbfciSM;5?.4^Uxx 

§2^t6ttco{b^3a:^?i'&SJS:;^^fc<D-e. i^^iffiS^ 

:/o.y^^fi^fti:^^7^j£, iSfi^jgO^SiSiiS^i^Ux 
X7^;l/^5^ F>^/^-ig:'iD^tl-&U ^<5^F>'^ia 
Sa'&^'i±ooxX'r;l/rn ^^ttM'&fti:^'^ Tiffin 

40 [0 0 3 2] ( I ) &tf (II) xfik^nrzmit^ 

tf^^ip-r^T^ri^bTti. xX'r;l/32^S^5<Oggtc?S 

ijDbT^.. xxx;l/S1^tt<?^MIi'&tuX^^a*S-&Si£^o 

[0 0 3 3] ( I ) &tf (ID T-^^n/cJSIk^ 

1^(D?^ijDa^i>i^ U xXT^^l/T'n >y ^^JtM-^-i* l 0 0 

gptc^bTo. 1 — 2 oaaa^TSD. cti^^-r^ciis 

50 b> »^b<iS:V^o ^0JfSb<tiO. 5-10S«a5 
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[0 0 3 4] :^^BMlC^l^TI,±±t?.(Dm^it^m(Dm 
tc, TIB— (III) - (V) -VTf^-^ti^hVTiyZ/ 

[0 0 3 5] 
[{t 1 3] 

Ri 
I 

N N 

I II (ID) 

C C 
R2 NT ^R3 

[0 0 3 6] 
Utl 4] 

O f 
II 

N N 

I I (IV) 

/ \ ^ 

O N O 
I 

R2 

[0 0 3 7] 
lit I 5] 

O- Ri 

I 



R2- O N O - R3 

[00 3 8] (^45R1. R2. RSitymm^.T^ 

1, R2, R 3{i|HI— TfeoT^)S:^oTV^Tfe^ 

V^o ) 

[0 0 3 9] ^^IC h UZS^^^I^fk'&i^cO^^ifti: LT 
fc^tf^n^o Rl - (NCO) n (CCT^n=l~ 

4. R 1 (^«5ttiffijtTfe^o ) cne-o^-^TSfe— 

m^rst,(Di^^. MDI. TD I^Or^U^^^^OHJf^ilb 

*s?ii^^?s^ (s EM) T-mmi.rc«m^(Dm^^ ?^ 

i)\ 2 /xm— 1 0 0 /imT*fe;g»o hVYiy^mt-^ 
:/a^y^±tS'&i*l 0 OfifiSPtcJ^LTO. 5-2 0* 



[0 0 4 0] ±mmmt'Bmxift h v n^ymt-^v^R 

[0 0 4 1] ^E)tc*f§S^t:0ffl^1^ti:. mijmtLX'j^ 

mmk mmm. Mj^mmL ^mm. mtmk mmm 

[0 0 4 2] }:i:y^-\^y:^y-j]^mmim±mtLr 

(tt. 3. 5-i^- t--/^;l/-4-liFn^v/~h;l/ji 

n-^^^-i^iy}\y- (4' -IiKp4^>'- 
3' , 5' -iy- X.--f^}]yy jL:^)\y) T^n If:^^-— 
f-Vy^Ts [^^U>-3- (3' , 5' -i^- t 

h] 1, 3. 5-hU^^;l/-2, 4, 6' - 

hUX (3. 5-i>- t ->^^;l/-4~ti^ Fn^^iy-^ 
>-:;';l/) -O-tfv. :^;l/S^«l7A (3. 5-i^-t-r^ 
4 -t: Fu4^->-'^^/v^;l/-^yx^;l/-:7;d-x:7 
x~h) . hUx^U:/^^U:3-;l/-trx [3- (3-* 
t -y^7l/-5-^^;l/— 4— t: Fn4=-:>':7x-;l/) 
utf;^;t^-M . 3, 9 -ex [1. 1 ->>^;^ 2 
- (3- t->^^;b-4-t:Fn:^>'-5-;^^ 

;l/:7x-;l/) If - a:^;l/] 2. 4. 
8. 1 0— r F'^;if4^-9-Xtfn [5, 5] tpy'rts:/. 
IfX [3. 3-trx (4* liFa4^S/-3' - t 

;i/> 2, 2* -x^ijxvex (4. 6-v^-t-r^ 

;l/:7xy— ;l/) . N, N* -tfX [3- (3. 5-v^— 
t -r^;l/-4-t: Fn^>':7x-;l/) :/n tf;^--;I/] 
l:F^->*>. 2, 2* FlfX [x^;l/-3- 

(3. 5-;^'- t -:r^;l/-4-t:Fn4^v/yxx;l/) 
ynt^^^-'h] , 1, 1, :^-\.^)':;^^ (^2-y^=^)\^- 
4-11 Fn4^^/-5- t -y^;l/>'xr:;l/) >^:5?>. 
1.3. 5-hUX (3' . 5* -i/*- t 
4' -t: Fn^^i/'-sVi/;!/) - S - h U Tv^^V- 2 . 
4. 6 (IH. 3H. 5H) -hU:t>'> 1, 3. 5- 
hUX (4- t ->^^;l/- 3 -t: Fo^^i/- 2. 6->^ 
;<^;U^>>^;1/) 7 3, 5-i^-t- 

r^;l/-4-t: Fn4=^>^t: Fn>'>:h^ ^7v' F h U 
xX'r;l/'>>f'X- 1 , 3. 5-FUX (2-ti Fo^^i/ 
x^;U) -s-FU7>^>'-2. 4. 6 (1 H. 3 H. 
5H) ^^^tfSC^Tb^T'^So 
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3, 3' -^xfs>Vaif;^>^xX'r;l/. i^^UX^;l/ 
-3, 3* -^:t>>VPtf;t>Ka:X'r;K i/Xx7U 
;l/-3, 3* -^:*-:>^yDe;i->^xX7^;l/. "y^VjV 

XxZU/b-S. 3' -^:tv^Vntf;^>'^xX7^;K 

loo 4 41 m^mim±mtLxi.t.. hv:^ ^^y^ 

VTs (2. 3-s^- t -y^;i/>^xx;i/) yt:^y7-< 

4, 4' -:/^U-x>'-e:x (3-;^9^;l/-6~ t 

-:/^;i/yxx;i/-i/^-hUT^^>^;W 

1. 1. 3- hUX (2-;?<^;l/-4->>-hUx^>;l/ 

7:i-x:7r>< h-5- t -:^^;i/:7xx;w if 

X (2. 4—^^- t -:^^^;l'>^xx;l/) ^>^XiJXU 
F-;l/->>~:7^X'7T^ T^h^^X (2. 4-v^ 
- t -:r^;b:7xx;l/) -4. 4' -e'7xxU>7:t 

x'7r:^-rh. ifx (2, 6->>- t -r5^;v-4 

^;l/yxx;l/) ^>^^x'JXh-;U'-i^-"7:tX'7T^ 
2. 2* -X^UT^:/-lfX (4, Q-i^-t-r 
5^;l/:7xx;l/) -2-x^;l/-^4^>';l/-"7;^-x:7 7'-r 

trx (2. 4, t -:/^;l/:7xx;l/) 

^xUXU h— ;l'->>-y:tx:7y^ bU>^xx;V 
j^X^r-Th. S^'7xx;l/x->;l/.isx:7r-r i^T^e^ 
;l/>^xx;b.i->x:7T-t' h U 'r>^;l/5^x:7 7'■Y hs h 

v^^^jiy^^y^yy^ hv ^fzy^iy^-ysyr-f 

hU:a-^^5?T^->;l/77:^•X'77-<h^ bUyx;l/7xx;l/ 
4-^X7 r^h. hU Fx^/;l/hy^^J^X7r-r h^«: 

[0 0 4 5] ^^«»Jti:liy^-KT^V^hbrti. 

1 - (2 -t: Ka:^>/x^;l/) -4- 
t:FP^>/-2, 2, 6. 6-xF^;^^;H^^n>>> 
^coaaS^ft. 4<U [ [6- (1. 1, 3. 3-7^F^ 

r^?v)^^y-i. 3. 5-hU7s^>'-2. 4~s;^ 

-r;W ^^^-y-^^^UV [ (2, 2. 6, 

4 - tr^ U -f^^W ] > 2-n-:/^;l/vn 
^^(OtfX (1, 2, 2, 6. 6--^>i5?P<^;l'-4- 
tf^U>>VW xX7^;b-^. 2- (3. S-v^-t-y^ 
;l/-4 Fo^v'^Vv';!/) - 2 - n ~:/^;l/VD > 
KtfX (1, 2, 2. 6. 6-^y^5?;><^;l/-4-lf^ 
Ui^;W =S:HcD^«i*. xF^^X (2. 2. 6. 6- 
xh^;?<^;l^-4-tf-^U>^;W - 1 , 2. 3. 4-:^ 
F^:^;i/^>^>'U-h. trx (2, 2. 6. 6- 
■rF^;^^;l'-4-tf--^US^;W -fe/^^-h. N. N' 
-IfX (2, 2, 6. 6-xF^><^;l^-4-tf-^Ui>^ 

^4^-9-;^^U>'i/*r^>-!: 1 , 2 -s^^p^x^y 
hOaai'&ft. 2}^U [ (N. -ex (2. 2, 6, 
6— r F^;<^;l/-4-tf^U:^Vl/) ^4^^^^U>'v>' 

r^v) - (4— ^:y4>yy- 1. 3, s-fut'v^^ 



2. 6-i^^;W -fcTX (3. 3, 5. 5— r-F^^^ 
;l/tf^^v^y >') . FUX (2. 2. 6. 6-'rF5>< 
^;l/-4-tf^U>^;b) -Ffv';!/- 1. 2. 3. 4- 
y^^V-r F^:^;l'4-::^e/p-F> FUXCl, 2. 2. 
6. 6-^V^??><5=';b-4 -t!^US^VW - Ft'v';V- 
1, 2, 3. 4-r^>'xF^:^;l/4-^^v'l-'— Fx tfX 
(1. 2. 2. 6, 6— ^y^^^;l/-4-e^U:>^ 
;W -fe/^'5^-F. 1. 6. 1 1-FUX [ {4. 6-bf 
X (N-y^;b-N- (1. 2. 2. 6. 6-^>^P< 
^;l/hf^U v^>-4 — r;b)7^y-l. 3. 5-FU 
T^/l ^l/^t^y. 1- [2- 
[3-5-y- t -:7^;l/-4-t Fn4=^>':7xx;l/) 
yplf;tx;l/;r4^iy] -2. 2, 6. e—rFcip^^;!/ 
tf^Uv^V. 8--^:/i^;l/-7. 7. 9. 9-7='F"^P< 
^;l/-3-:t^^;l/- 1 , 3. 8-FU7ifxeD 
[4, 5] '^>f';t?>-2, 4-^y^^y. 4--^>yV 
;l/:t4^>^-2. 2. 6, e-T-F-^P^^^/l^tf^Ui^^x 

N. N' -trx (3-7^yyaif;w x^uvi^^r^ 

>-2. 4-trx [N-:^^;l/-N- (1. 2. 2, 
6, 6-^>:$?;?<f-;b-4-t!^U>>Vl/) T^y] -6 
-^aa-i,' 3, S-FUTv^VJBI'^^^WSci 

^tiCl4^omJ5S:0^e>. 2- (3. 5-i>* 

- t -:^^;l/-4-t: Fn^^S/^Vv^;!/) -2-n-:^ 

^yl/vn^^ex ( 1 . 2, 2, 6. 6 --^^^y^^;!/ 

[0 0 4 6] FUTy-;bis; ^vy:7xyv2^. 

yx-FIS. x^y^;l/3^, •9'U5^;b^^^<:05t^^^JF 
U7y-;l/lS> ^vyyxy>'l^. -^>V^x-FI^. X 

2* -v't: Fn4^v'-4-^ F^v^-^VV'^x/V. 2 
-fc: Fn4^i/-4-n-;^-^ F^^v'^^V'v^xy p 

- t -:r^;i/:7xx;i/'9-iji/i/-F> 2. 4-i^-t- 
y^;l/:7xx;i/-3. t -::^^;b-4-t: Fa 
4=->^^vyx-F. 2- (2* -tiF^t^v'-S' 
^;l/:7xx;W -<>v/FUTy-;K 2- (2* -tF 
P^^->-3* . 5' -v^- t -T^;U-:7xx;l/) --^V 
yFUTV— ;K 2- (2* -t:Fn4^v'-3' -t- 
>^^;l'-5' -^^;l/:7xx;l/) -s-^nn-^O^yF 
UTy-;K 2- (2* -liFa4=-i^-3* . 5' 

- t -:/^;b:7xx;l/) -s-^nn-^^VhUrV-" 

2. 5-tfx- [5* - t-y^;l/-^xy4^-^yy 
(2) ] -^::d-yxy. [tfX (3, ^-v^-t- 
4 - 1: Fn^S/-^>'>^;l'j»K^:y x^;l/xx-r 

;b] x^y>5r;l/S, 2 -X F^i^- 5 - t -^f-^V- 2 * 
-x^;l/:t4^'9*U ^'Zv'^y F-trx-7xU F8 5 — 
9 0%h2-xF4^v'-5-t-::^^;l/-2* -x^;b 
-4* - t i^Tv^^y F-tfX-Tx 
U F 1 0~ 1 5%Oig'&*&. 2- (3, 
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jl^^i^M ■7x::i;l/] - 2 H -^>'V^ h U 7 V— ;K 
2-xh4^S/-2' -Ji^/l/^^-^+ru -y^Zi/^y FlfX 
Z-';h\ 2- [2* t:F:*-^>^-5* -;?^^;l/-3' 
- (3' • , 4* • . 5' • . 6* ' -xh^tKP:7 

tfT. (5-^W-r;l/-4-t: Kn:^S/-2-;'< h4^S/ 
:7xn;b) 2- (2* -\ih*u^iy~5' -t 

-:d-^^;l/>^x— ^^VF U7y-;K 2-t:KP 
- \ -:t^h^i/^yVyx./y. 2-t:KP 
^>'-4- K7='->;l/:^^S/-<:>V^7xy X 2 — t:Fn 
4 ^ ^ r'i^jVir^iy^yVy x 7 W 

[0 0 4 7] ^mKihg^J^LTti. ^^U-try>flgM^ 

(C 8-C 2 2) V;!/^^ >J!gflS^ (C 8~ 

C2 2) oiXt^'/K fx:iyd\y-^^*^)u-M^mm (C8 
-C2 2)xXt-;K ^-a^^flgM^ (C8-C 2 2) 
xx-r;k (v'XiihU) Xt-7U;1/xx 

^>^xuxu h-;l/aiSS^ (C8-C 1 8) x 
7;t-;1/. hU><^n-;l/:/n/-^>fliafi^ (C8-C 1 
8) x.Xai;K 4^ U U -fe U >JiiK^ (C8-C2 2) 
XX7^;1/. .1<U;t4^i^x^l/>' (2 0^;l/) ^U-trU> 
fliflS^ (C 1 2-C 1 8) aiX7";k ;^-rU^4^>'X5^ 

(2 0-e;l/) V;l/lf ^VflgflfiK (C 1 2-C 1 8) 
xXx;l/. 4^Ux^U>'>fUr3-;l/)JgflSK (C8-C2 
2) xx-r;!/. 4^U;t4^S/xf^iy>^iK7;l/=i— 71/ (C 

12~C2 0) X— r;b, 4^U:t^>'X^U> (4-5 
0^;l/) (C4iX±) yxx;i/x— t^/K n. 

N-lfX (2-11 Fo^S/x^/W aiJK (C 8 — C 1 
8) T^>. BiM^^>^x^y-;l/7^>'tcJ;^lil'g-^ 
fig®!. .i^U^^^^i/yPtf b>'4<U:t+v'X^U>:/p>y 
. 3}^Ux^U:x^Ua-;K 5}?uypei^> 
^Ur3-;V^ifcD^f^;^>^tt^ffiS14ffj ; T)\^^}\^ (C 

1 0 — C 2 0) X;l/.i^>^*g (N a. K. NH4) . T 
;l/^;l'':h:7^U>X;l/4-N>Kffi (Na) . VV^h^VT 
(C4 — C 1 6) X;l/4'>>'1t^>';^>-F. 7;l/4^ 
;l/ (C8 — C2 0) '9-;l/7^x— F (Na. K. NH 
4) . mmm. (C8-C22)m(Na, K, NH4) 

m<D^'<^y'^nmm'm\ \ n-zs^;!/ (c s-c i 

8) ■^Vl/nv';^;-h^C0M^^>'ttWffiStt^J : 4^U7 

[0 0 4 8] rt^J^LTti. ^4^>';b7^F> 
7^Fs Xx7U;l/7^F> :^U'i';l/7^ Fs x;!/^/;!/ 
7^ Fx^U>'trxX7^7U;l/7^ F\ ^»i7U;l/7^ 

F> ^^x;l/7^F. p<^U'>'tfXX-r7U;U7^ F. 

ui/y-;i/7^ F^<oj^^sc3-3 ooiasiiev^fi^ia 



S3Biafi]5S7^ FRr>*^eOSI»{* ; :r^;l'Xx7 U- F. 
-f' y >^^;l/X 7 U- F ^(?)l|cog?^g( 3-30 Ofigfti 
^i/^(i:^iSS]SgM55^xX7^;l/:5^U^-^(r)S§^l* ; mi5<7)S/ 

ij zi-y{\y^ ; i1?ig<o:7^y^^SiSi^k 4 7o{bx 
^ U >^C0 y ^y ^^{t^tJ^^^^f ^ C ^ ^ ^ o 
[0 0 4 9] i^S^S'tt^JilLT^i. 3-N' — 
n-(';l/7^y~ 1. 2, 4 - F U 7 tl- U ^;l/7 

;b'r't: F. ^^)'^)\y\LY'yiyy, N. N' -tfx- [3 
- (3. t -yf-;l/-4 Fn^^v/yoix 

yi/'U7^:/t:F'^v^F] . 9, 1 0-S^t: Fn-9-:t 
4^1^- 1 0->-^xy r^x^^/F U>- 1 0-;d-4^'9--i' 
F. 3, 4. 5, 6-v'^>'y-l. 2-:^4^-9-:7;tX 
:7T>-2-;?^:^^^-^ F. F U X [2 - t 4 
-^^ (2' -y^;l^-4' Fn4^>'~ 5- t -y" 
>^xx;l/-5-y^;l/] :7xx;i/y ;^-x:7 7'^ 
2, 2' -^^-y-^ F-lfX- [x^;l/-3 (3. 
t-y^;l/-4-bFn^i>:7xx;l/) ^Ptf 

[0 0 5 0] ,^^Ji:UT(i:. 1. 3. 2. 
^^U-r>-V;Hf— F7l/. 1, 3. 2, 

(p-y^;b-^y>^y v/i/tTF— ;K i. 3. 
2, 4->>^- (p-x^;l/— -Ov-'Ux^V) y;^^ b — 
;K 1. 3. 2, 4->^- (2' . 4* 

^ys^'jT'^) y;i/tfF— ;k i. s-p-^pp---^ 
:yi/Uf'>-2. 4~p-p<^;i/-^>v^Uf'>'-y;i/' 
If F-;K 1. 3. 2. 4-V'- (p-ypt!;l/-^v 
>^U-r» y;l/trF-;b. 7;l'^xii7A-^y-t: Fp 
^^vz-v^-p- t -'7^;l/-^>'y'x-h, yiz-'^A-tf 
X (4- t -r^;byxx;i/) y;txyx— y>?»> 

A-2, 2* -;?<^lxV-lfX- (4. 6-^;^-t-~y 

^;l/-:7xx;l/) y;tXTx-F. 

hU'i7A. U^'i'A-2. 2* -:^^\yy-\L7.- 

(4. e-i^- t -r^;i/:7xx;i/) :7;rx:7x-F^ 

[0 0 5 1] ^iftmt/SJ^JilbTii. U^^AXf^ 
7U-F. 1. 2-11 FP4^^/y^»>i:.X-r7l^-F> 

XT-7P^;i/?LK-^hU^i.. XT-7UyS^y-^\ x 

•r7U>^:5bU'^A. --^^>^U^»>A. ^V^^U^ 

^A. ^^y^T^F U'i?^. ^y^:/^:^hU^A. x 
'r7U;l/?Lffi:d;l/S/^A. ^^Z/mi^A^'y^ 
ymti;Vzy^L.. X7^7U y^;t? Fx^izi:,. ^^U;!/^ 
;0F^'j7A. U v'y-;l/^:^7F^»>i^. :^y-ryS/^U 
2-x^;l/^^y-r>'S/^U'i7A. X'r7U>'K 
/^U'j7A. 2-xf^;l/-N4=-y-Yy^>'^U "^A. X7=-7U 

-hiy^y^u^ X7^7U>g!XFpy5^»j7A. TsT'T^)^ 
KSSB. ^^U>K«&\ Ui/y-;l/ffi«&\ 2-x^ 
;i/-^^y>ry^iS. XT-7U:/ffi&\ z:sai*xx7 
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mm. T;i/4^;i/?L^<7DT;l/* 'J 'J ±S^il 

mftt/xxx;U^. x>-)^^->{bSi^S5MMg?xX7^ 
[0 0 5 2] ?tW»]i:LT{±, ts-if-y-T^y^y^. mit 

i/t}L.. mt^^y. miti^oA (III) . mim. m 
ftffiSS, i^^±. mitry^^ 
y. .-^i; ■>L>:7x9-Y F, xFD>'g^i»7x'7-i'F{ ^ 

mmti^i^y^i^. mm^'^V'^L.. 5iit^T>tx<>A. s 

KT/l/Sx'^A. aSAU-i^A, ^^*;I/->"i7A. tS?;!/ 

mm. ^m. yjv^-'yL,m. mit^vff'y. 
aymm. mtm^mm. mmmm. ^^ymti*j^ 
A. ^^ymi'j\y:=iymm. mmwm. mmTjvs.-t; 
A. :^^wm^^v';pL.. 5«K;^;i'->«>A, mm-thv^ 

[0 0 5 3] ±iefflfig*>e>*S7f -^^^FJiS^Bifta 
*^ 6 0 %lJ(Ji. iKBW^a*^ 0 . 5 g / d WJiT-MO 8 0 

5 1 0 %#g?^<?3#filH]«^*^ 8 0 %JW±-efe 

s*^^cs, »$u<a8 o%JX±Ta5So *fc®»f?s 

L<{iO. 8 g/dt;(±^e,ic»SL<«l. 5g/d 
J-:^±T-feSo /cfcL. SI^*icO!SaA^jMt 4 . Og/d^ 

S b < ^i.-'o MfC 8 0 °ClC*34t S 1 0 %#SftcO#g|Hi 

MSTfct), ^nA^8 0%*!ST?fe«fc^D]:iLMffltc 



«^«9 0 %tX±T'$i;i.„ 

[0 0 5 4] ±m(Dti^i^m:mt^y^'7:^yv^m. 

1 ~5 0?L£OJiS*tyX;b*^6.ffmL^A^e>^M<D&5*n 
*^ 3 ~ 6 <S{C®# L^A^ ^ I 0 u-^--^-fx L T# 

CO 0 5 5] ±feiffifig<0^-5?^oi^tt5}«Ux;^7^;l/:rD 

mw^^mi.xrs.:h^^ V -^-im^mmmm^ 2 0 ixt 

[0 0 5 6] ^e>{c. *^B^tc:*5V>T{±±i27-c5^> 

*^ 1 5 0 ttX±2 7 0°C*!iST'abD, E.OJ'-XgpicolS 
jiStt 3 r gPOia^S J: O 2 0 •CJM± 8 0 °C*iSI{g < . Si* 

a ^ i^m^w^mmt^ c t ^nm tr^m-^y-<^ 

<oaffia{i:5^UT5 0%J.;t±, 5e)JC»SL<«7 0% 
[0 0 5 7] CCX\ :^mM<D%^<r>—OtLT. Ctl 

nso c(D^mm^i£. -y-T^mc^riitM. ^coti^ 

[0 0 5 8] 7!)^*>^^^a-a•x5X^■v-;g:ffl^/^§^(OS 
Mj^lt. ^^S-a-lcJcS^^cOx^Xhv-irLTO:^!^ 
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Co 0 5 93 



1 

4?U^-A : T'U>^^;l/^v^><^;l/l OOmo 1 %. 

1, 4 -y:^^^^:^— ;l/9 7. 8 m o I %. ^i^^a*^ 1 
0 0 0c?:)4^U (7^h^p<^U>^;r4^^f^ F) ^'^Un— 

2. 2 mo 1%. TBAX-TiK'^n^^^mS 0 0 0(Dm 

it^^ (II) [ («) E,ytmmt^m^m& : 2 - 

(9, 1 O-v't: Kn-9-:^+-^t- 1 0-:t^+^-r K 
- 1 o-t-:^yTyji^>hi^>- i o — r;W 

[0 0 6 0] 
Cftl 6] 




HOCH2CH20 -^OCCHCH2COOCH2CH2^ H 

[0 0 6 1] n(tt7--S<Dm^^mto ) 

*rS4^Uv-tc^tfL. 5 0 0 0 p pmi::&S<fc3tc:^*P 

LT. ^J^-^^^^V-^—JfCMl^. 1 5 0 p pmii^^cl: 
•5 tcj^Ap 15 0-2 3 0 'C*aiX-r;l/55^^ff 

I^S^SiJ[^>'^ • (t*) Sp°p ; I r g a n o X 

1010] 0. 2aasp*^n^ni. 4-y^>>^^ 

— ;l/COX^U'-^UT?^ijpL. 3 t o r r WT^OMff 
T> 230-250 ^T*}$ifiS^^fTi/^4^ U 



[0 0 6 2] ^n^O. 1 mmHGcOJt^g> 80'CO 

2 o-cTM z^m^mmm^mLrco ^Jtbfcus/v^g: 

2 4g/mi n ^?5::S<^^ti:|^3IL. S5*^*fiSiL/co 

-^il 5 OmmCOxr-^>^yy^^LTlSa^nrc:^ 
2 5X:c07i<ti;&< C^CilTi^Sl^nT. 3^0^X2 7. 
5 m/m i n n > h o— ;lx'^n/c:^ 1 o— ^— i: 1 0 8 
m/m i ntcnvhn— ;l/^nfc^2a— ^— (DHT9 
8 r :3 > h n nfcr»7j<m^a L T 4 «lc®#^ 
nr. ?I^Mv^Tl 2 orcoigjgtcrn^hn— ;l/$n/c 
XU^y h^t:— 1 1 6 0"'CJcr3>'hn-;l/^n/*c 
X'J^y h^ti'-^-2T^1^ 1 %V y ^ 7s:^'^rj:if^i> 

SSI^T^^cOf^x— 2 0 0 Oxx— 

[0 0 6 3] mmmz 
[0 0 6 4] mmm^ 

^SSl^Jl^04^Uv-A^:37^5j^i:bT. v'-X^^j^O' 
:!}^Uv-Ci:bTT-uyi$7;l'^i^;^^;l/7 5mo 1 %> 
-rv:7^;l/^>^^^;l/2 5mo I %. 1, 4->^^>v^^ 
:t— ;l/8 6. 7mo 1 %. ^^^a.^ 1 0 0 OC04^U (t^ 
Yy:^'f'\y-y^^-^^Y) ^^U:3-;l/l3. 3mo 1 

%. TiB^T^^n^iJ-^as 0 0 oom^ (ii) 
[ («) Hmifgft^w^mSp^ ; 2 - (9, 1 o->^ 

\L Ko-9~;t4^1^- 1 0 -4-4^-9- F- 1 0-.1-NXy 

[0 0 6 5] 
[fkl 7] 



HOCH2CH20 




X 



OCCHCH2COOCH2CH20^ H 



[00 6 6] {^fp. niti-so^m^^m-to ) 

■t^^-V-T—icmL. 5000 pprntti^i-oicmiia 
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LT. ±f&T^:r^V^-lctiL. 1 5 0 p pm^^^J: 
3 IcmuL. i 5 0-2 3 0 'X:T3iXT-;l/?$^^tf o 

I^S^»J[^A • :«r^4^- (tt) Sp°o ; I r g a n o X 
10 10]0. 2aag{5:&^n^*ni . 4-'r^>v^:^ 
—;\^(D7.^V—tLrmuLs 3 t o r r tiT^illcJE 
T> 230-250 t:TfSS!«-&^fTVvi^ U 

^y^^o, 3 5MagS^?SAaL/co 

[0 0 6 7] ^n^*n. mmm i ^iwii:^f^-c^«b. 

tc^-i^DS^ L fcr-Bco^ ZL - y e ^ ^t-g-y X;l/g|5R 

m;6^2 0 : 8 0 ^ ^ tcRtma^l^^ LTM#c?D 
-&tf<7:)«:tb«7bVXVl/ 1 TLfe/cO 2 4 g/m i n <i:^;5 



[0 0 6 8] tk^mi 

v-D : 1 0 Omo 1 

1. 4-y^yiy:t—J\y9 7 . 8 m o 1 %s ^^M^ \ 
0 0 0C04^U (T-h^^^bV:t^-9--r F) ^"Urn-;!/ 

2. 2mol%. M?«^LT7^h'^7'^;b^^;^^-h:^ 
^S^^$?>^LT. ^mr^^-V^-ifCML. 150p 
pmi:*^ j;"5tc^ADL. 1 5 0 — 2 3 0 t:"ex;^'r;l/ 
^^^tfofco :^^i/^-e^^b/c;?hUnV-^cii>^'-K 

:7x/-;i/^s^gij[^/^ • m) ms^ ; I r 

ganoxlOlOJO. 2S«gP^^n^*ni. 4- 

;]/cr)X^U — i:LT?^APL. 3 t o r 
TciMET^ 2 3 0-2 5 OTrSiifi-a-^mv ^^U-T 

Smi:<i:!5^y:7^^><>'F;&f^^Lfco 

[OO 6 9] J±K0IJ2 

mmm 1 0.1? u ^-(^^{k'&^icDj^ins^ 3 0 0 p p m 

nSfeOO. IS«Stt7b^«L<{gTL/-Co 
[0 0 7 0] ' 
[^ 1 ] 







g/d 


% 


% 


w s m m 
m 
% 


mm/ min 




2030 


2.1 


82 


7.5 


88.3 


0 




2080 


1.9 


80 


7.5 


86,5 


0 


mmm 3 


2010 


2.06 


76 


6.8 


87.3 


0 




1980 


2.05 


77 


6.5 


87.7 


300< 




1990 


2.11 


78 


6.5 


88 


173.4 



[007 1] mm:^m) :^mpmmRifmmmi,ctm 
m^mnm ^ y x >'7^ ^ tts^^ > n > t m so^ 

^S*fflV^T^ imfi 1 0 0 mm* 1 0 0 

^T'SS2 5%. ffl^fsftSae 5%^ffl^TT-aaSL, :^ 

(#SlHl«^) 8 0°CcOfi*lcPSLfciPl^«*±fBc75 
iiJ^^BtclSeU [^t;< 1 0 0mmOSmSK:-b«y> 

2 53"K(Oi!jp^it> 1 0 0 %/''»(Dm^mm-(^3 0% 

t T'#m b III 0 % S T^J^^M U fco 

^jg*'M-3T*>6 1 o«>^;csyi^i;^*}iAT?3 o% 

(x%) «3RJt.T. J-XTOST'#gI5]«tt%i¥^b 
#5111^^ (%) = 1 0 0 - X 



HLT2 2*/-<>'5^i:;S:SfI-^ji*^?B*i:^^<fc3{p 
*S*I{C(iJ I S-L 1 0 9 1 (OA 2^ C^^^y!!^;!//^— :h 
nS^i^S'lRjJC 3 5 Ommx 2 5 OmmtC^KfL. 

n = 1 o<Dmmmit^m^i>^rmm^<Dmmt ltc, 

(^U-:/^) ^y^-i-^^y h* 1 0 0 cmOS:?* 
t) , 8 0 ■C± 2 'Clc^L/'c*6EJg<0JiPl^S©^-y> 

rttc^n^nco«jftco 1 / 1 0 0 g f co^^a^iD^T i 

m.^(DixEr7-^y^'m<DWi^ (l d tb/co ^-y 
(L2) tLtco iSia-eJOt^u-y^^rTSc^-e 
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^U-T"^ (%) = 1 OCX (L 2-L 1) /L 1 
CO 0 7 2] 



(51)Int.Cl7 

D 0 1 F 6/92 

8/14 



3 0 1 



F I 

D 0 1 F 6/92 
8/14 



3 0 1 M 
3 0 1 G 
B 



F:$f— 4J002 CF151 DA036 EU187 EU197 
GKOl 

4J029 AA03 AC03 AE02 BA02 BA03 
BA07 BA08 BB06A BD06A 
BF25 BF27 BH03 CB05A 
CB06A CBIOA CB12A CC05A 
CC06A CF15 CH02 DB12 
DC05 ED07A EG03 HBOl 
HB02 JE162 JE182 

4L035 BB31 BB57 BB85 DDOl DD14 
EEOl EE14 FFOl JJ03 JJ18 

4L041 AA07 BA02 BA05 BA21 BA22 
BA46 BCll BD02 CA08 CA16 
CB02 DDOl DD05 



